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INTRODUCTION 


Certain  things  should  be  kept  in  mind  in  connection  TriLth 
this  final  report  on  Contract  Nonr-li96(01)  with  the  Institute 
for  Associated  Research,  Hanover,  N.  H.  During  1952  and  1953* 
this  contract  ran  concuirently  viith  W6onr-270lU  with  Princeton 
University,  Prim  3 ton,  N.J,  Professor  Cantril  acted  as  Research 
Director  for  both  projects.  The  research  problems  being  worked 
on  under  the  two  contracts  stemsed  from  tho  same  theoretical 
considerations  and,  in  many  instances,  the  same  research 
assistants  and  research  associates  would  at  one  time  be  employed 
under  the  Princeton  contract  and  at  another  time  mder  the  In- 
stitute contract.  This  highly  fleodble  arrangement  proved  to 
be  very  beneficial  for  the  conduct  of  research  and  for  the 
employment  of  reseaich  personnel.  However,  it  did  create  a 
problem  of  dual  administration  and  makes  extremely  difficult 
the  task  of  separating  out  those  aspects  of  reseaurch  which 
should  be  credited  to  U96(01)  from  those  which  should  be  cred- 
ited to  2?01I>. 

The  above  should  make  it  easy  to  understand  another 
major  consideration  which  should  be  kept  in  mind — 'that  is, 
that  the  termination  of  the  contract  with  the  Institute  for 
Associated  Researoh  was  primarily  an  administrative  termination, 
and  did  not  mean  the  termination  of  research  for  the  Navy  on 
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the  problems  being  studied  as  of  September-  15,  1953,  the 
termination  date.  All  significant  research  still  under  way 
was  taken  over  by  the  personnel  employed  under  the  Princeton 
University  Mavy  contract.  Since  a great  deal  of  research 
has  bean  conducted  at  Princeton  diii*ing  the  past  year  and  a 
great  deal  learned  about  some  of  the  problems  vdiich  were  still 
in  the  formative  stage  in  September  of  1953,  some  of  vihat  is 
included  in  the  foUovrtng  report  is  stated  in  the  ligtit  cf 
findings  which  have  appeared  subsequent  to  the  termination 
of  the  Institut  : contract.  Perhaps  it  would  be  possible 
to  prepare  a report  which  v/ould  leave  out  of  account  all  the 
research  since  September  of  1953,  but  it  would  appear  both 
uiuiecessary  and  uiivdse  to  do  so. 

In  summary,  the  following  pages  report  those  aspects 
of  our  total  research  program  v/hico  should  be  credited  to  the 
Institute  for  Associated  Research  Contiact;  some  of  it,  hoiv- 
ever,  evaluated  in  the  light  of  voik  done  subsequently  under 
the  Princeton  havy  contract, 

DISSK:vIINATION  OF  BASIC  THEORY  iUNC  APPARATUS 

At  t>ie  time  the  contract  idth  the  Institute  was  originated, 
there  was  agreement  between  the  members  of  the  we-uropsychiatric 
Branch  of  the  Bureau  of  wiedicine  and  Surgery  and  the  personnel 
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of  tho  Institute  for  Associated  Research  that  a sajor  share 
of  our  early  effort  should  be  directed  toward  making  available 
to  psychiatrists  and  psychologists,  particularly  those  in  the 
I'lavy,  the  basic  aspects  of  the  perceptual  theory  which  had 
been  woricod  out  and  the  items  of  demons tratlonal  and  experi- 
mental apparatus  v/hich  had  been  devised.  It  v/as  felt  that 
consider?' ■'e  progress  vdth  respect  to  theory  and  experimental 
apparatus  had  already  been  made  by  Institute  research  personnel 
and  that  the  Navy  would  benefit  directly  from  making  this  knowl- 
edge available  for  integration  into  the  theoretical  and  experi- 
mental program  of  tho  iiavy.  In  addition,  it  was  felt  that 
the  Navy  would  benefit  from  having  this  material  communicated 
to  interested  research  v/orkei’s,  including  those  in  other 
branches  of  the  service  and  in  universities  and  research  in- 
stitutions wrking  on  problems  of  perception.  To  this  end 
three  major  projects  vrere  undertaken. 

The  first  of  these  v.'as  the  publication  of  the  handbook, 
HUMAN  BEIiAVIOR  THE  TP-U>S ACTIONAL  POINT  OF  VIBV,  edited 
by  F.  P,  Kilpatrick.  This  is  a 259-puge  manual  divided  into 
three  parts.  The  first  port,  "Demonstrations  and  Theory," 
contains  seven  chapters.  The  second  part,  entitled  "Some 
Represent ative  Research  Papers,"  consists  of  an  additional 
seven  chapters.  Part  three,  entitled  "Some  Implic.ations  of 
the  Deiisonstrations  and  Theory,"  contains  four  chapters  plus 
an  addendum  and  an  annotated  bibliography,  it  was  printed 
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in  19I>2  and  distributed  to  a list  of  2p0  individuals  supplied  by 
the  Wavy.  An  additional  250  copies  \;as  purchased  by  the  Institute 
and  distributed  ui  cost  to  those  v)hc  requested  it.  Interest  in 
the  handbook  was  cxtrcnely  high  and  very  soon  the  entire  supply 
7ras  exhausted  so  that  it  was  found  necessary  to  prepare  a second 
printing.  This  second  printing  of  300  copies  was  done  vjithout 
cost  to  the  Wavy  and  has  been  distributed  at  cost  during  the 
past  year.  The  supply  now  is  virtually  extiausted. 

The  second  major  project  vtnder  this  heading  was  to  make 
available  the  experimental  apparatus  which  had  been  devised 
over  the  years  by  personnel  of  the  Institute  for  Associated 
Research,  especially  Adelbert  Ames,  Jr,  It  vms  felt  that  the 
best  way  to  do  this  was  to  prepare  detailed  construction  draw- 
ings so  that  interested  parties  could  reproduce  the  apparatus 
in  their  oto  shops.  Also  photC'graphs  of  the  finished  apparatus, 
detailed  operating  instructions,  and  descriptions  of  tjqjical 
phenomena  to  be  observed  were  prepared  W,  H,  Ittelson.  This 
work  culminated  in  1952  in  the  publication  by  the  Princeton 
University  Press  of  the  book,  THE  AMES  DKiviONSTRAriOWS  III  PER- 
CEPTION by  W.  He  Ittelson, 

A third  project,  which  was  also  undertaken  early  in  the 
history  of  the  contract,  was  the  preparation  of  a photo  report 
involving  si  of  the  Ames  demonstrations.  Wo  had  found  in  the 
past  that  it  vras  very  difficult  for  people  to  understand  either 
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the  theory  of  perception  or  the  experimental  findings  unless 
they  had  at  least  to  some  degree  experienced  the  visual  phenomena 
associated  vrith  the  demonstrations.  In  order  to  make  it  possible 
for  a large  number  of  people  to  experience  some  of  the  phenomena, 
a 16-millimeter  black  and  white  sound  movie  of  six  of  the  demon- 
strations was  prepared  by  the  United  States  I'/aval  Photographic 
Center  vd.th  the  collaboration  of  W,  H,  Ittelson  and  F.  P. 
Kilpatrick.  Nuir^rous  copies  of  this  movie  were  made.  Free 
loan  distribution  through  the  Audio-Visual  Training  Section, 
Bureau  of  Medicine  and  Surgery,  the  Institute  for  Associated 
Research,  aind  the  Psychology  Department  at  iYincebon  University 
was  arranged.  In  addition,  F.  P,  Kilpatrick  prepared  a supple- 
ment entitled,  "Demonstrations  in  Perception;  a Giude  to  their 
Interpretation  and  Signii’icance."  Wlienever  the  film  was  loaned 
by  either  the  Institute  or  Princeton  University,  this  supplement 
accompanied  the  film. 

After  termination  of  the  Institute  contract,  ail  copies 
of  the  film  held  by  the  Institute  were  forv/arled  to  the  Audio- 
Visual  Training  Section,  Bureau  of  Mediciiie  and  Surgery,  One 
cop^  has  been  retained  at  Princeton  University.  Requests  con- 
tinue to  come  in  to  the  Institute  and  to  Princeton  University 
and  in  almost  all  cases  they  are  referred  to  the  Audio-Visual 
Training  Section.  The  wido-spread  demand  for  the  film,  TOiich 
was  indicated  in  our  special  report  of  June  26,  1952,  has 
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continued.  It  is  being  used  by  psychologists,  optometrists, 
psychiatrists,  educators  and  others. 

It  is  our  feeling  that  these  three  projects  undertaken 
to  make  the  Institute  experimental  findings  and  demonstrations 
■vddely  available  has  met  Tdth  considerable  success.  When  the 
Institute  contract  was  bogxin,  only  a very  few  laboratories  were 
using  any  of  the  Institute  apparatus]  at  the  present  time  one 
or  more  of  the  Institute  demonstrations  are  being  employed  in 
more  than  125  research  or  educational  centers  both  here  and 
abroad.  It  seems  likely  that  hHvy  psychiatry,  along  v.ltJi 
other  psychiatry,  will  benefit  from  the  research  thus  stimu- 
lated. 


PERCEPTION  AND  LAi^iGUAGE 

The  task  of  relating  transactiona2  perceptual  theory  and 
experimental  work  to  problems  of  language  was  begun  by  Donald 
Hildura  vrorking  under  the  direction  of  F.  P.  Kilpatrick,  and 
the  first  study  was  summarized  in  a progress  raeinorandum  entitled, 
"Thoughts  on  Transactional  Psychology  and  Its  Relation  to  Language." 
It  included  a general  theoretical  analysis  of  the  language  problem 
from  the  transactional  point  of  view  and  concludod  with  a pilot 
stuc^  of  the  differential  language  patterns  of  children,  seniles, 
schizophrenics  and  normal  adults,  employing  data  previously  re- 
ported by  Cameron,  The  work  thus  begun  was  taken  over  under 


the  Princeton  Navy  research  contract  and  a number  of  further 
studies  were  cVcne,  including  a factor  analysis  of  v/rltten  and 
spoken  language  as  it  relates  to  various  personality  syndromes* 
Analysis  in  this  study  shows  that  there  is  a greater  than  chance 
correspondence  between  some  language  features  and  some  person- 
ality features.  As  yet,  this  correspondence  is  not  at  all 
usable  as  a diagnostic  tool,  A great  deal  more  reftnement  of 
the  measures  is  necessary,  and  our  research  suggest.^  that  the 
direction  of  refinement  shoxild  not  be  toward  a simple  frequency 
count.  It  appears  that  in  language  we  are  dealing  with  a series 
of  choices,  none  of  v«iich  arc  entirely  free.  If  some  sort  of 
estimate  can  be  mc)de  of  the  transitional  probabilities  and  tho 
flow  of  speech,  thon  each  choice  perhaps  can  be  TOightod  accord- 
ing to  tho  degree  of  freedom  with  \4iich  it  vras  made.  Second 
order  transitions  are  not  too  difficult  to  check.  Third  orders 
are  tedious  but  possible,  and  fourth  orders  can  be  practically 
checked  only  by  machine.  In  view  of  this  rapid  increase  in 
complexity,  it  is  obvious  that  much  more  information  is  present 
in  any  sample  of  speech  than  can  be  practically  used.  However, 
it  is  hoped  that  even  second  order  transitions  may  provide  a 
valuable  refinement  of  the  dimensions  of  speech  and  personality. 
The  probability  of  this  being  true  can  be  increased  by  obtain- 
ing language  samples  under  some  standard  verbal  situations, 
Anotiier  fiinding  vd.th  respect  to  language  which  had  its 
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beginning  in  the  studios  origii.ated  under  the  Institute  contract 
relates  to  the  problem  of  rigidity  in  langi:age  behavior.  When- 
ever tension  or  stress  is  aroused,  the  individual  t ends  in  his 
perceptual  organization  to  resist  the  change  called  for  by  new 
impingGments  from  the  envirorjieent  and  to  hold  on  to  a stable 
perceptual  absolute  or  constancy.  This  appears  to  apply  as 
well  to  language  behavior,  v/ith  the  result  that  vdienever  a 
person  is  under  tension  or  stress  his  symbolic  processes  tend 
to  become  more  rigid  and  inflexible  and  he  leans  more  heavily 
on  v/ell-established  catogorj.zations,  stereotypes,  etc.  One 
implication  for  therapy,  of  course,  is  that  the  person  can  be 
helped  to  escape  the  traps  of  semantic  and  perceptual  inflexi- 
bility through  techniques  which  will  encourage  relaxation  and 
the  reduction  of  tension  and  stress. 

Another  follow-up  finding,  which  will  be  mentioned  hero 
only  in  passing  because  it  will  soon  be  published  a s a report 
under  the  Princeton  University  Navy  contract,  concerns  the  re- 
lationship between  verbal  categorization  and  perceptual  learn- 
ing. It  appears  that  verbal  categorization  and  cognitive  organi- 
zation tend  to  have  an  inhibiting  effect  on  pei'ceptual  learning, 
at  least  in  its  early  stages.  This  vfould  appear  to  be  an  ex- 
cellent proOlem  for  further  experimental  work  as  the  implica- 
tions for  therapy  are  considtrablc.  If  it  holds  true  in  the 
therapeutic  situation,  then  means  of  escaping  the  inhibiting 
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effect  of  verbalization  and  verbal  categorization  early  in  the 
psycho-therapeutic  process  become  matters  of  central  interest. 

research  at  NMRI 

IXiring  the  last  year  of  the  Institute  c ontract,  Charles 
Slack,  one  of  our  most  able  research  associates,  was  assigned 
as  a guest  scientist  to  the  Naval  ftiedical  Research  Institute 
at  Bethesda  \inder  a cooperative  arrangement,  .vhile  there  he 
worked  with  Thompson,  Gilder,  and  Calloway „ 

In  his  work  he  emphasized  the  studj'  cf  die  dependencies 
which  exist  between  one  act  and  another,  tisj^ecially  in  the 
experimented  task  of  tracking.  He  concerned  himself  with 
problems  of  the  sequential  effects  in  trackijig  of  steps  (that 
is,  sudden  displacements  of  the  target)  and  of  judgments  of  the 
size  of  a visually  perceived  object.  He  first  turned  his 
attention  to  t he  abstraction  of  the  kinds  of  dependencies 
(learning)  which  can  be  observed  in  the  tracking  situation, 
lie  summarized  his  work  in  the  article,  "Learning  :n  Siaiple 
One-Dimensional  Tracking,"  published  in  the  American  Journal 
of  Psychology.  In  this  article  he  pointed  cut  how  certain 
types  of  learning  are  sources  of  non-linearity.  He  also  dis- 
covered one  kind  of  learning  not  previously  reported — that  is, 
learning  without  change  in  performance. 


Later  he  undertook  further  study  of  one  of  these  types 
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of  learning  and  published  his  results  as  '-Some  Characteristics 
of  the  Hange  iiffect"  in  the  Journal  of  Experimental  Psychology, 
lie  showed  that  the  range  effect  was  a clear-cut  function  of 
speed  stress — that  is,  the  greater  the  speed  stress  in  any 
situation  the  more  dependent  the  individual  becomes  upon  past 
experience  with  the  result  that  his  performance  becomes  less 

related  to  immediate  input.  These  results  s uggest  that  con- 

* 

trary  to  previous  theory,  the  range  effect  is  not  a range 
effect  at  all  but  is  a dependency  based  upon  a very  few 
immediately  preceding  responses. 

This  research  immediately  gave  rise  to  the  question  as 
to  whether  or  not  the  effects  of  stress  upon  sequential  per- 
formance would  hold  true  generally  for  different  stresses 
and  different  sorts  of  tasks.  Subsequently,  experiments 
were  undertaken  in  v/hich  stress-like  physiological  reactions 
were  produced  by  the  use  of  amyl- nitrite,  and  cold  pressor 
to  the  foot.  lii  the  case  of  amyl -nitrite,  benaedrine  and 
placebos  wore  used  as  controls.  The  tasks  used  for  checking 
the  effects  of  these  conditions  were  simple  one-dimensional 
step-iunctien-iiiput  tracking,  size  distance  judgments  both 
in  the  laboratory  and  outside  in  the  noiroal  environment, 
and  the  speed  and  amount  ox  perceptual  alteration  under 
conditions  of  induced  aniseikonic  distortion.  The  data 
were  consistent  throughout  and  showed  that  stress  produces 
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an  Incroased  tendency  to  rely  upon  previous  experience,  li-lth 
correspondingly  loss  dependence  upon  present  information,  in- 
depondent  of  the  particular  type  of  stress- inducing  conditions 
employed.  Later  results  with  alcohol,  ■which  is  a kind  of  stress- 
producing  drug  for  some  people,  also  are  in  line  Tjith  the  other 
research,  another  follow-up  study  in  this  line  was  recently 
conducted  under  the  f*rincoton  contract,  and  consisted  of  a 
study  of  anticipation  of  human  movements  under  conditions  of 
speed  stress  using  a different  type  of  eye-hand  'task  than 
tracking,  iiesults  arc  consistent  with  the  pre'vious  findings. 

The  final  stage  of  Slack’s  vrork  at  UlaRI  consisted  of  some 
further  studies  on  the  range  effect.  This  -work  contains  tm 
parts.  The  first  is  a theoretical  argument  from  tracking  data 
v/hich  proposes  a transactional  viev/  of  stimulus,  rejecting  a 
naive  stimulus-response  point  of  vi^w,  and  insisting  that  at 
a minimum  the  stimulus  must  at  least  be  the  error  signal.  It 
appears  from  this  work  that  the  stimulus  is  that  abstraction 
vhich  must  be  discovered  or  created  by  the  subject  in  order 
that  his  action  may  be  functional  to  the  task  at  hand. 

The  second  part  of.  this  work  consists  of  an  empirical 
test  of  a mathematieal  statement  of  some  dependency  functions 
in  tracking.  One  of  "the  primary  hypotheses  of  transactional 
psychologj’  is  that  all  our  perceptions,  including  the  perception 
of  movement,  are  in  large  part  functions  of  a weighted  average 
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of  previous  experience.  Any  t-est  of  this  hiypothesis  in  a concrete 
situation  must  begin  by  adequately  defining  the  meaning  of  past 
cacperience.  In  simple  ono-dimonsional  tracking  it  is  possible 
to  define  operationally  the  experience  of  the  subject.  It  was 
Slack’s  hypothesis  that,  on  the  average,  the  error  before  coi^ 
rection  in  response  to  any  particular  step  function  input  could 
be  predicted  by  a shoi^term,  vreightod-average  hypothosie  as 
well  as  or  better  than  it  covild  hve  predicted  by  the  long-term 
range  hypothesis  or  level  of  adaptation  notion  ■vrtiich  seems  to 
underlie  much  of  currant  thinking  on  the  subject.  The  specific 
hypothesis  v.hich  was  stated  in  mathematical  form  was  that  the 
error  in  initial  response  to  any  step  •would  bo  equal  to  a 
weighted  sum  of  the  presented  step  and  steps  previous,  plus 
a constant  cmd  variable  error.  The  weights  in  this  case  vfere 
expected  to  drop  off  quite  rapidly  (four  steps  back  vrould  be 
weighted  zero)  as  contrasted  v/ith  the  range  notion  which  per- 
h^s  implied  that  all  the  i.'eights  v/ovild  be  equal.  In  order 
to  tost  the  Vcilidity  of  the  model  it  v/as  applied  to  the  observed 
d^ta  from  several  different  experimunts  using  different  sequences 
of  steps.  All  of  these  experiments  were  of  essentially  -the  same 
design,  «fter  instructions  and  a v/arm-up  period,  subjects  were 
presented  v/ith  a sequence  of  step  displacements  at  least  six 
steps  long,  A sequence  vras  repeated  over  and  over  enough 
times  to  establish  an  average  response  error  to  each  displace- 
ment in  the  scries.  The  position  on  the  field  and  tfie  direction 
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right  or  loft  of  the  steps  were  varied  from  repetition  to 
repetition,  but  each  time  tiic  subject  approached  a particular 
step,  his  past  ejqjerionce  with  previous  amplitudes  was  a con- 
stant, Eight  experiments  of  the  above  design  ■were  done. 

If  ihe  phenomenon  observed  is  a function  of  the  range, 
or  of  the  mean,  or  of  any  stationary  characteristics  of  the 
distribution  of  inputs,  then  the  observed  data  should  to 
fit  best  by  a straight  lino,  HoT./evor,  if  the  phenomenon  is  a 
sequential  one,  depending  upon  a vfeighted  average  of  a small 
number  of  previous  experiences,  then  the  model  proposed  above 
should  fit  the  observed  data  better  than  a straight  line. 

Two  tests  of  the  significance  of  the  difforonoc  in  goodness 
of  fit  \vere  done.  The  rcs’ults  support  the  general  hypothesis 
that  perceptions  ai*c  in  largo  part  functions  of  a weighted 
average  of  previous  experience. 

Another  bit  of  research  by  Slack  departs  from  the  general 
line  of  that  already  discussed.  He  made  a study  of  induced 
emotional  depression  brought  on  by  upsettiag  form  v;orld 
stability  through  prolonged  wearing  of  aniscil::nlc  glasses. 
Slack  used  himself  as  a subject,  wearing  aniseikonie  glasses 
for  one  week-  Ke  concurrently  uider^rert  very  complete  diag- 
nostic testing  and  daily  psjnchiatric  intei-^'-ieirs,  Results  of 
wearing  the  glasses  were  marked  emotional  depression  followed 
by  seme  degree  of  adaptation,  Removal  of  the  glasses  resulted 
iii  feelings  of  elation  so  great  that  Dr.  Slack  felt  that  he 
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had  to  put  the  glasses  back  on  and  gradually  adapt  himself  to 
not  wearing  them.  Tha  clinical  leads  in  this  study  are  n\unerous. 
Of  particular  Interest  is  the  relationship  between  sc-od  and  the 
degree  of  prognostic  reliability  of  perceiving.  The  experi- 
mental results  arc  consistent  with  those  of  workers  who  have 
induced  neurotic  behavior  in  animals.  Follow-up  studies  are 
planned. 

DEVELOPMENTAL  STUDIES  OF  PERCEPTION 

Under  the  Institute  contract  there  was  begun  a series  of 
studies  directed  primarily  toward  some  aspects  of  the  genesis 
of  perception,  using  school  children  in  the  age  range  four  to 
fourteen  as  subjects.  One  of  the  studies  was  concerned  with 
the  self-image  concept  as  revealed  through  aneilysis  of  the 
results  of  selective  perceptual  distortion  of  mirror  images 
of  the  self  and  of  others  by  subjects  wearing  aniseikonic 
glasses  and  viewing  their  own  images  and  the  linages  of  others 
in  a full  length  mirror.  Nvunerous  expor  wuu  al  difficulties 
peculiar  to  dealing  with  children  had  to  be  met  and  overcome, 
but  at  last  a satisfactory  procedure  was  developed  for  study- 
ing the  relationship  between  the  perception  of  the  mirror 
image  of  the  self  and  of  an  age  mate. 

Another  part  of  this  same  genetic  study  with  the  school 
children  employed  a newly  designed  thereness-thatness  table 
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which  is  extremely  simple  in  both  construction  and  use.  It  is 
not  a projector  model,  but  z'equires  that  actual  objects  be 
placed  on  a moving  track.  Distance  settings  of  objects  of 
varying  degrees  of  familiarity  to  children  of  different  age 
levels  were  obtained. 

Collateral  information  obtained  from  the  children  con- 
sisted of  draw-a-person  tests  scored  by  a ne-wly-devised  ob- 
jective scoring  system,  school  records,  scores  on  psychological 
tests  administered  by  the  school,  and  teachers'  ratings  of  the 
children  on  various  personality  variables. 

At  the  termination  of  the  Institute  contract,  this  entire 
genetic  study  v/as  in  the  data  stage.  Dr»  Wittreich,  working 
under  the  Princeton  University  contract,  has  taken  over  this 
work  arid  has  made  himself  responsible  for  the  analysis  of  the 
data  and  the  writing  of  a report.  At  the  present  time  the 
data  analysis  is  virtually  ccmp-lcte  and  it  is  anticipated 
that  a rough  draft  report  will  be  ready  sometime  in  August. 

It  is  too  ecirly  to  anticipate  very  much  of  the  contents  of 
that  report,  except  to  say  that  very  clear-cut  differences 
in  the  self-image  as  studied  by  this  technique  show  up  for 
the  differc  ' age  levels  and  for  the  tv/o  sexes.  In  general 
these  differences  ’.vould  seem  to  follow  v/hat  might  be  called 
a "physical-functional"  pattern  rather  than  the  traditional 
psychoanalytic  self-image  pattern. 
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APPARATUS  EEVELOPMii^TS 

The  major  apparatus  developments  have  been  measuring 
devices  adapted  to  the  demons trational  equipment.  At  the  time 
the  Institute  ccntract  was  initiated,  a mmber  of  o\ir  potentially 
!»5st  useful  demonstrations  wore  severely  limited  from  an  exper- 
imental point  of  view  because  of  the  lack  of  techniques  for  pre- 
cise measurement  of  the  perceptual  phenomena  involved.  Numerous 
difficulties  had  to  be  overcome  in  creating  the  necessary  sup>- 
plementary  appjaratus,  and  these  difficulties  were  overcome  only 
through  a groat  deal  of  experimentation.  0\ir  aim  in  each  case 
was  to  secure  a measure  which  v/as  not  ooly  reliable,  but  pro- 
vided the  best  single  index  to  the  total  p>crceptual  change 
occurring  in  the  situation. 

One  extremely  useful  developanont  is  the  measuring  in- 
strument created  for  use  with  aniseikonic  glasses  in  the  leaf 
room.  These  glasses  have  lenses  which  alter  trie  relative  fdzes 
of  the  retinal  images  in  the  two  eyes,  usually  resulting  in 
marked  distortion  in  the  perception  of  v/hatevor  is  being  viewed. 
For  almost  every  observer  there  is  an  appreciable  time  lag  be- 
tween putting  on  these  distortion-producing  glasses  and  the 
appearance  of  any  distortion  of  the  object  at  vihich  he  looks, 
and  even  more  time  elapses  •v.'hile  the  apparent  shape  of  the 
object  gradually  alters  until  it  fincdly  reaches  a fairly 
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Ittelson  designed  an  apparatus  which  permits  the  continuous 
recording  of  both  the  speed  and  amount  of  perceptural  alteration. 
At  eye  level  along  the  back  wall  of  the  leaf  room  is  placed  a 
rod  whose  tilt  can  be  controlled  by  ti'.e  observer,  and  is  auto- 
matically recorded,  Ths  observer  la  seated  looking  into  the 
room,  either  wearing  no  glasses  or  his  normal  corrective  lenses. 
He  is  told  to  set  the  rod  so  that  it  appears  parallel,  for  ex- 
ample, to  the  ceiling  of  the  room  and  to  maintain  the  rod 
apparently  parallel  to  the  ceiling  at  all  tjmes.  He  is  then 
given  some  practice  in  adjusting  ti'ie  rod  from  various  pre-set 
tilts.  As  soon  as  he  is  familiar  vd.th  the  apparatus,  he  again 
sets  the  rod  apparently  parallel  to  the  ceiling  and  the  anisei- 
konic  glasses  are  suddenly  placed  over  his  eyes.  As  the  room 
changes  in  appearance  for  him,  he  alters  the  rod  setting.  The 
apparent  distortion  of  the  room,  both  as  to  speed  and  amount, 
then  can  be  read  directly  from  the  continuous  record  of  the 
position  of  the  rod.  Ordinarily  continuous  recording  on  a 
kymograph  is  employed. 

This  device  was  used  in  come  of  the  stress  studies  pre- 
viously referred  to,  and  since  that  time,  under  the  Princeton 
contract,  has  been  used  in  a number  of  pilot  studies  with 
patients  at  iiie  Naval  Medical  Center, 

Another  significant  advance  has  been  in  the  measurement 
of  perceptual  change  in  the  monocular  distorted  room  Early 
in  tJie  history  of  the  Institute  contract,  we  turned  oxir  attention 


- 19  - 


to  developing  means  of  measuring  the  rate  and  amount  of  per™ 
cepturai  learning  in  the  distorted  rooms.  When  the  interior 
of  a p:."operly  constructed  distorted  room  is  viewed  vdth  one 
eye  from  the  proper  position^  it  is  seen  as  being  perfectly 
normal  In  shape,  do  amciunt  of  advance  knowledge  concerning 
the  actual  shape  of  the  room  and  no  amount  of  time  spent  in 
just  looking  at  the  static  configuration  is  effective  in  alter- 
ing the  way  in  -sdiich  it  is  seen.  However,  the  observer  C£sn, 
through  such  means  as  tossing  balls  in  the  room  or  feeling 
around  in  it  with  a stick,  learn  to  see  more  and  more  of  'che 
"true”  shape  of  the  room.  Here  we  have  a device  admirable 
for  studying  the  process  of  perceptual  learning,  especially  if 
the  rate  and  amount  of  perceptual  learning  can  be  accurately 
measured*  This  learned  alteration  is  gradual  and  progressive, 
niciking  it  nossiblc  to  analyse  the  effects  of  systematically 
altering  such  variables  as  amount  of  practice,  kind  of  practice, 
motivation,  amount  and  kind  of  conflicting  cues,  etc. 

By  September  of  1953,  two  devices  had  been  created  for 
measurement,  in  the  distorted  room  situation.  One  of  them  was 
a leveling  rod  thrust  in  through  the  left  side  of  the  room. 

It  was  manipulated  by  the  experimenter  in  accordance  vdth  in- 
structions given  by  the  subject.  The  subject's  task  in  all 
cases  was  to  have  the  rod  adjusted  so  that  it  looked  parallel 
to  how  he  saw  the  floor,  or  to  hovr  he  saw  the  ceiling.  The 
tilt  of  the  rod  could  then  be  rc;ad  off  in  degrees.  It  was 
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found  that  this  device  gave  measuree  vrhich  roughly  approxi- 
mated irrtiat  the  subject  was  perceiving,  Iwt  that  it  was  in- 
sensitive, particularly  in  the  cases  tshere  a large  amount  of 
distortion  was  being  perceived. 

The  second  instrument,  liiich  v/as  somewhat  more  satis- 
factory in  that  it  provided  more  precise  measurement  through- 
out the  T/hole  range  of  distortion  to  bo  measured,  consisted  of 
a aaall  bar  set  parallel  to  the  back  wail  of  the  room  and 
centered  opposite  the  observer's  eye.  It  vras  geared  to  a 
selayn  vrtiich  in  turn  was  connected  to  another  selsyn  Thich  the 
observer  himself  co’Jld  iimnipulate.  As  in  the  previous  case, 
the  obser/or' c task  was  to  set  the  leveling  bar  so  that  it 
appeared  parallel  to  hov/  the  floor  looked,  or  to  how  the 
coiling  looked. 

It  was  at  this  stage  of  development  of  the  distorted 
room  meas\iring  devices  that  the  Institute  woi^c  was  trans- 
ferred to  the  Princeton  contract.  Subsequent  use  of  these 
instruments  has  resulted  in  the  isolation  of  at  least  three 
distinct  processes  in  perceptual  learning,  and  in  a study 
which  indicates  that  advance  knowledge  concerning  the  actual 
shape  of  the  room  has  an  initial  inhibiting  effect  on  perceptual 
learning.  Also,  they  made  possible  a study  testing  out  our 
early  formulations  concerning  the  role  of  action  in  perceptual 
learning  and  a major  mo<jiification  of  this  aspect  of  the  theory 
in  line  ’.’.dth  expei'lmcr.tal  re'^mts. 
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Improvement  of  distorted  room  perceptual  learning  measur- 
ing devices  has  continued  under  tho  Princeton  contract-  A new 
instrument  has  recently  been  built  but  not  yet  tried  out.  It 
seems  likely  that  these  measuring  instruments,  used  in  con- 
j uncoion  vdth  the  distorted  room,  have  a bright  future  in  the 
area  of  perceptual  loaming.  They  have  already  made  it  possible 
to  add  a grtjat  deal  to  our  knowledge,  and  we  have  only  begun  to 
tap  tho  po3sibiiiti,as. 

Another  development  v»hich  should  be  reported  here  because 
a major  share  of  tho  ■work  on  it  was  done  under  the  Institute 
contract,  is  Wittrcich's  scale  measuromont  of  aniseikonic 
distortion.  Both  congenital  and  artificially  induced  anisei~ 
konia  produce  a visual  experience  of  distortion  of  sizes, 
shapes,  and  distances  of  objects,  Kowevor,  the  same  degree 
of  aniseikonia  vdll  not  necessarily  produce  the  same  amount 
of  perceived  distortion  for  different  subjects,  nor  will 
the  scime  subject  necessarily  perceive  equal  amounts  of  dis- 
tortion in  different  en'vironmonts, 

Wittrcich  used  a graded  series  of  aniseikonia  lenses 
running  from  very  low  power  to  quite  nigh  power,  employing 
the  psycho-physical  methods  of  limits  and  reproduction. 

His  object  v;as  to  establish  a measuring  scale  for  distortion 
of  objects-=-that  is,  the  amount  of  optical  change  required  to 
bring  about  a perceived  change.  The  experiment  was  successful 
in  that  it  sho  ;od  that  a lens  pov/or  scale  can  bo  used  in 
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quantifying  variations  in  distortions  observed  under  conditions 
of  artificial  aniseikonia.  With  certain  qualifications,  this 
method  provides  a reliable  measure  of  differences  bet’;reen 
people  in  their  perceived  distortion  of  the  same  object,  or 
of  differences  between  perceived  distortions  of  different  ob- 
jects by  the  same  person. 

This  method  of  scale-measuring  perceived  aniseikonic  dis- 
tortion of  whatever  is  being  viewed  \^en  aniseikonic  glasses 
are  being  vom  proved  extremely  valuable  for  later  experimenta- 
tion. Fcr  example,  one  very  recent  study  done  at  the  Naval 
Ifedical  Research  Institute  showed  that  subjects  perceive  sig- 
nificantly loss  udstortion  of  the  figxires  of  amputees  and 
similated  amputees  than  they  do  of  normal  figures.  Another 
recent  example  is  a study  in  wliich  ilaval  trainees  were  asked 
to  view  an  officer  and  an  enlisted  man  vfhile  wearing  anisei- 
konic lenses.  The  scale  raeasuremont  of  the  aniseikonic  dis- 
tortion shov/ed  that  the  perceived  distortion  of  the  enlisted 
man  vras  considerably  more  than  that  of  the  officer  figure,  and 
that  this  difference  v/as  due  to  the  factor  of  rank  as  it  affected 
the  psychological  organization  of  the  trainee. 

A point  of  possible  interest  to  I'lavy  medicine  is  the  fact 
that  these  improvements  in  ttie  methods  for  measuring  perceptual 
change,  coupled  wj.th  our  gradually  increasing  understanding  of 
the  relationship  of  type  and  amount  of  perceptual  change  to 
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various  personality,  learning,  and  motivational  factors, 
makes  it  likely  that  the  day  is  not  far  off  •vrtien  a number  of 
the  demonstrational  devices  will  be  amenable  to  use  as  diag- 
nostic and  testing  instruments. 
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